INTRODUCTION
Impulsive differential and integro-differential équations represent an adequate mathematica! model of many real processes and phenomena studied in physics, biology, technology, etc. Moreover, the mathematical theory of impulsive differential équations is much richer than the respective theory of ordinary differential équations. That is why in the recent years this theory develops very intensively [l]- [7] .
The use of classical (continuous) Lyapunov's functions in the study of the stability of the solutions of impulsive Systems of differential and integro-differential équations by Lyapunov's direct method restricts the pliability of the method. The fact that the solutions of such Systems are piecewise continuous functions shows that it is necessary to introducé some analogues of Lyapunov's functions which have discontinuities of the first kind. By means of such functions the application of Lyapunov's direct method to impulsive Systems of differential and integro-differential équations is much more effective [3] - [7] ,
The advantages of the study of the stability of the solutions of differential and integro-differentiaî équations by means of two different measures and the generality and the unification obtained by this approach are well known m, m-In the present paper the question of stability of the solutions of a gênerai class of impulsive Systems of integro-differential équations of Volterra type with fïxed moments of impulse effect in terms of two piecewise continuous measures is considered. The investigations are carried out by means of piecewise continuous functions which are analogues of Lyapunov's functions, and by means of the theory of differential inequalities for piecewise continuous functions. By this techniques, the study of the solutions of impulsive integro-differential Systems is replaced by the study of the solutions of a scalar impulsive differential équation. For this purpose one chooses certain minimal subsets of an appropriate space of piecewise continuous functions, by the éléments of which the derivatives of Lyapunov's functions are estimated [10] .
PRELIMINARY NOTES AND DEFINITIONS
Let M n be the w-dimensional Euclidean space with a norm ||. || and |R + = [0,oo ). Consider the following impulsive integro-differential System
Let t 0 e R + and x$ e R". Dénote by x(t ; t 0 , x 0 ) the solution of system (2.1) satisfying the initial condition x(t 0 + 0 ; t Q , JC 0 ) = x 0 . The solutions x(t) = x(t ; t 0 , XQ) of system (2.1) are piecewise continuous functions with points of discontinuity of the first kind T K , K = 1, 2,..., at which they are continuous from the left, Le. at the moments of impulse effect T K the following relations hold X(T K -0) = X(T K ) ; X(T K + 0) = X(T K ) + 7 K (X(T K )) .
Together with System (2.1) we shall consider the impulsive differential équation
We shall introducé the class y 0 of piecewise continuous auxiliary functions which are analogues of the classical Lyapunov's functions [3] - [6] .
Let T 0 = 0. Introducé the sets
We shall say that the function V :U + xR%R + belongs to the class i^0 if V is continuous in G, locally Lipschitz continuous in x in each ofthe sets G K and for K = 1, 2, ... and XQ e IR" the following limits exist
and the equality F(T K -0, x 0 ) = F(T K5 X 0 ) holds.
In the further considérations we shall also use the following classes of functions : Jf 3) stability by Lyapunov of a nonzero solution XQ(0 of (2.1) if
where Af(0 = {x e U n :(t,x)eM} # <f > ; 
6) stability of a conditionally invariant set B with respect to
A where AczB<=n n if h o (t,x) = d(x,A), h(t,x) = d(x 9 B/, x)<8 implies V(t,x) ^ a(h(t,x)); (b) hçfdecrescent if there exists 8 > 0 and a function b G Jf swc/z /z o (r + 0, x) < 8 implies V(t + 0, x) ^ b (h o (t + 0, x)) ; (c) weafc/y h o -decrescent if there exists 8 > 0 awd a function b G h o (t + 0, x) < 8 implies V(t + 0, x) ^ è (?, /z o (7 + 0, x)).
MAIN RESULTS
In the proof of the main theorems we shall use the following comparison lemmas : LEMMA 3.1 : Let the following conditions be fuif il led : 9 ... F(T K + 0,X(T K ) + / K (X(T K ))) ^ * K (F( T|t ,x(T K ))), !ƒ r=T K . (t,u) in the interval [T K , T K+1 ] 9 K = 0, 1, ... for which K = ih-i^^K-bM^-i)). * = 1,2, ... and w 0 + = w 0 . Let ? G (f 0 , TJ n (/ 0 , p]. From [10] , Theorem 2.1 it follows that
Assume that (3.2) holds for ^ e (T K _ l5 T K ] n (* 0 , 3], K => 1. Then, making use of (3.1) and of the fact that the function i| / K is nondecreasing, we obtain TK, X(TK ; t 0i x o ))) Ŵ e apply again [10] , Theorem 2.1 for t G (T K , T K + 1 ] n (t 0 , p] and obtain 
Then from (3.3) and (3.4) it foliows that D_ L(t,x(t)) ^ g(t,L(t,x(t))) 9 if t^T K , K = 1,2,... Z,(T K + 0,X(T K ) + / K (X(TJ)) ^ I|; K (L(T K5 X(T K ))), if r= Tlc for t > ? 0 ^ 0 and x e ^ where E x is the class defined by L(t, x) instead of V(t 9 x).
Applying Lemma 3.1 for L{t,x), we obtain that inequality (3.5) holds. Suppose that this is not true. Then there exists t * > t 0 such that T K </* ^ T K+1 for some positive integer K for which h(t*,x(t*)) ^ e and h(t,
Since 0 <: e < p 0 , then from condition (A7) it follows that A(T K + 0, X(T K + 0)) = A(T K + 0, X(TJ + / K (X(T K ))) -C p .
Hence there exists t°, T K < /° ^ t* such that (b) z/ //ze zero solution of (2.2) is uniformly asymptotically stable, then system (2.1) is (A o , h)-uniformly asymptotically stable.
The proof of Theorem 3.2 is analogous to the proof of Theorem 3.1. We shall only note that in this case the numbers ô, 8 0 and T can be chosen independent of t 0 . Then System (2.1) is (h 0 , hyuniformly asymptotically stable.
Proof : From Theorem 3.3 it follows that System (2.1) is (h 0 , h )-uniformly stable. Hence for any e ;> 0 there exists ô = ô(e)=>0 such that for n o(h + 0, x o) < ô we have S(h, p) , then there exists a function a e Jf such that K(/,x(0) ^ a(h{ux{i))) 9 (t,x)eS(h,p). We shall prove that for any K = 0, 1, 2, .. On the other hand, as above it can be proved that x(. ) G £ O for r* ^ ^ = |, hence «)) S -8 3 <0.
The contradiction obtained shows that Hence (3.26) holds for any K = 0, 1, 2, ..., v. Let T = r(-n) = v A. Then from (3.26) it follows that o 3
V(t,x(t))^a(j\)
for t^t Q +T(?\ Let T\ > 0 and f o ei + be given. From the stability of the zero solution of (2.2) it follows that there exists ôj = b x (t 0 , i\) => 0 such that u Q *c ô t implies r(^ ; ? 0 , M 0 ) < T) for ^ ^ %. We can assume that h { is a continuons and strictly increasing function of t) for t 0 fixed.
Choose the number J\ SO that A(t 0 + 0) 6(ï 0 , 8 0 ) = 8,(r 0 , -n). On the other hand, applying Lemma 3.2, we obtain that for t > t 0 the following inequality holds
A(t) V(t,x(t)) ^ r(t;t o ,A(t o + O)V(t o + O,x o )). (3.33)
Then from (3.29), (3.33) and (3.32) it follows that A(t)a(h(t,x(t))) * A(t)V(t>x(t)) ^ r{t ; t 09 A (t 0 + 0) V(t 0 + 0, x Q )) <= r\.
Hence h(t, x(t)) -< a~ X (t\/A(t)). From the condition A(t) -• oo as r -* oo it follows that there exists r* = r*(r 0 , E) => 0 such that e for Set r = T(? o? E ) = T* (%, e ) -r 0 . Then e for and thus it is proved that system (2.1) is (h Q . h Vequiattractive.
Theorem 3.5 is proved.
AN EXAMPLE
Consider the linear impulsive integro-differential équation 
